The course of transformation of 0.68% carbon steel after rapid heating to austenizing temperatures has been investigated using hardness measurements, microscopic and dilatation techniques. The steel specimens used for the investigation have lamellar with, and spheroidized pearlites and a structure consisting of spheroidized pearlite with graphite nodules. The austenizing curves obtained from the hardness measurements of spheroidized specimens show a sigmoid shape, on the other hand, austenizing for lamellar specimens is completed more quickly after a certain incubation period. The explanation of the time required to complete the transformation for the structural variables as a function of ferrite-cementite interfacial area is not sufficiently conclusive.
I. Introduction
There have been many investigations(1) (2) reported for the transformation of austenizing to pearlite of plain carbon steels, but few on isothermal transformation of pearlite to austenite. But details of the austenizing phenomena of steels are more important in quenching practice. Arnold and Williams(3) suggested that the austenite was formed by nucleation and growth. Walldow(4), Grossman(5)(6), Davenport and Bain(7), and Bayertz (8) have established that the location of the austenite nuclei is primarily in the interfaces of the ferrite-cementite lamella. But, details of the observation of these studies is not clear.
Previous works were made at different transformato determine the influence of various initial structures upon the transformation kinetics. However, in the case of continuous quenching practice, the influences of initial structure of specimens used on the equality of products seems to have a considerably effect. Hence, the present investigation has been carried out.
II. Material Preparations
Chemical composition of the specimens is given in Figs. 4 and 5, the changes of hardness in specimens consisting of spheroidal cementite slowly increase with increasing time at any austenizing temperatures, but in the cases of specimens consisting of a lamellar pearlitic structure (Figs. 2 and 3), the increase of hardness quickly appears after a certain incubation period. The curves for the hardness measurement for each specimen appreciably drop after rising to a maximum value at once and from that time on the curves return against the maximum value.
Microscopic results: Micrographs at various stages of the austenizing process for each specimen with different kinds of initial structures are shown in Photos. 5 to 9. As shown in Photo. pearlites, the location of the austenite nuclei is primarily in the interfaces of the ferrite-cementite particle. As shown in Photo. 6 (a), Photo. 7 (a) and Photo. 8 (a), the specimens quenched in brine from amount and degree of the dark colour of the trans- (1) Fig. 6 The changes of length vs. the log time curves at different austenizing temperature for lamellar pearlite specimen. where D is the diameter of the pearlite sphere. This means that the sum total of the ferritecementite interfacial area in the lamellar pearlites tested not particularly different from that of the spheroidized pearlites. However, the time required to complete austenizing in lamellar pearlites is equal to about 1/3.3 times that of the spheroidized pearlites (an example, the time required to compectively). This also means that the rate of the austenizing reaction per unit interface for lamellar pearlites is more rapid than that of the spheroidized pearlites. And it indicate that the above tendency is more accelerated by the fact that the course of austenizing in lamellar pearlites goes on spreading from the pearlite boundary. A futher consideration of the ferrite-cementite interfacial energy would be needed to explain the above difference upon the austenizing process in both structures of lamellar pearlites and spheroidized pearlites. In addition, the course of the isothermal transformation of lamellar pearlite to austenite, at least in the present specimen with 0.68% carbon, is proeutectoid in the case of spheroidized pearlite and in the case of spheroidized pearlite with graphite
VI. Conclusion
It must be concluded that the rate of formation of austenite is greatly influenced by the initial structure.
